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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a module with built-in 
components which has high reliability and is suitable for high 
density mounting. 

SOLUTION: The module has an electric insulating layer 101, a 
plurality of first wiring patterns 102a and 102b which are laminated 
trough the layer 101, at least one first inner via 104 for electrically 
connecting between the first wiring patterns provided on different 
layers, at least one electronic component 103 embedded inside the 
layer 101 and mounted on the one of the first wiring patterns. At 
least one of the inner via holes 104 occupies the range overlapping 
the range occupied by the component 103 in the laminating 
direction of the wiring patterns 102a and 102b, and its height is 
lower than that of the component 103 in this direction. Since the 
inner vias are low in height, the diameter of the via holes can be 
made to be small. Accordingly, the module with built-in 
components which has high reliability and is suitable for high 
density mounting can be provided. 
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(57) [Sft] 

mm] m«tt^is < xtt&xsk&a 

[*P*^»1 S4tt&IMl0l£\ «**6»JBl01«r^L 

r mm s *t /citi #— efts* ^ - ^ 1 02a , 1 02b ^ , 
a* 5 s ^ h s fg— ib^^ * - >m jsstt-r <& * 

"fn^fcH^^tb^>^< <t 1> iocom^-SPD p pl03^^: 
;frU fg— < trri04O4>fc< £ fc— ote v 

gaj^^^->'102a,102bCO«^^]d^oV^T, S^a^nl 

03as£fcsttH***rsttia 

^~fcfrio4oii5£;bMg;v^-c s frM/J^<t^ 

60 t£oT, »««tt^i«ttft|ISS^fiB*«f|SiB.rtjK*^ 




t04 101 102a 



105 



(2) 
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*-^fc, 

n tt * s fc s «hbsk- R*a^ *->mz wn&mt s 

'>ft < fc t-o<Dl->f trr fc . 

[a^2] '>ft< fc 1 2m<Dm-wms<*-^i:. 

» ft s Ji »c «> s ittriBfg - iai£^ * - ^ 5 
fc «r*M**-*-s» 3ft* i icia«o«i&rtj**2^ 
'PK < t t-ooiw x-*-— k*r fc „ 
«&fc*r*u 

WE*— T yf-f7<0/>^< fc t— ftJlSfg-gE 

<Dm z ttwiaw^ffliBiOiK $ <t o f&v * r fc fc -r £ 

SRSn-CW*v>4>ft< fc fc loo«^8Ba4:«x.sr 
fc 1 Xte 3 l£ia*fceB«firtj**$^ 

I »#* 5 ] mmmnt&mm t-y^^-b tm&mm 

b ?> ft 5 r fc fc -f Sl»3ft* aii 

[3»jft*6] «rlE7-f7-dS, TVUS^ **y*is 

7\ ^b**Ui. ^{br/i^, *fbS*, fh77/^ 



2 

**tf r fc 5 lcR*0>»,B,rt*e^ 

[§»3ft*7] Hftiai^teWflias, ^^s^bb. 7x 
^»ai, 7y*»iB, w*— mmb, ptfes 

IB. PPO»Ig:|3j:t^ ppE»HBA^atftt^ft< 
fc fc-ocDie»tt»||lSr*tf r fc $r»»i:t5»*«5 

[Hf 1 0 ] Htl2^#(*:-<T 9- v 7y^f 2/ 

[w** 1 1 ] iWB*— < is-r-vrtK m>nm®m 

20 »£i-5BI*S 1 Xtt 3 (C|2^0^p 3 p^- : e>?^-/u 0 

2] «HBE»«3W-fe9^ 

■C^S^TV^Sr fc $r^®fc"f-5ft3ft*2 Xtt 3 tCfB 

[li^JSi 3] ffiria«^a5iSpfcSi-stft!a««l6»B 

fc. m^M-^^-r— ^Tb^^WmnMMBMb 

30 ^0^|2^a5p a p^5lV^(c^|plLTia@^tvT 
V>5 C fc £#l£fc-f S§*3ft* 1 X(i 3 (ClEttOffi&^jK 

[H3ft*i 5] fltriE*— iaiift^^-^ii, mjtam — r 
w» fc -r 5 if 3ft* 1 xf* 3 icfattosuD^rtw^ ^ - 

[ff3ft* 1 6 ] tt«tfft»J| lc^-^< v^— if T Sr^fiK 
fB-Elft^^ ^ - vJb*-«^SBi5a $r H3Si" 5 Ig fc , 

^ - > fc * «9fE»— 4 >-r- trr r*m^^^i- ^ x 

mbi-s*^ 

J»*tt, WIB«^D p pOii5^J:t)/h^v>rfc^^®fci- 

[§S3ft*i 7] m^i<Dmms<?->&mmm%Lt&» 

50 8fcttSUcr>ffl;«tf6»Ho— W 



(3) 



#§H 2002-2900 



[ft 1 8 ] f&^m<D&M'<*-^&*c* V TICS 
[»#« 1 9 ] mw\<D&&s<* — >*K '>«< <ir t> 

£ i>2Ji<7)!g-IEi&^* — »3fc5IHcfc-5 

if/* tt*— >r if r t &m tl £ E*tt SrftoSi- 
* - > t ftafam-IBiK^ ?->-h& fitrfESS- -f v^-- tf 

fats— — ^tt. me8ijo««ufiikjicc»adtb 
[»*«2 2] m&fB—mM'<*—^&** y r(ca 

ap 0 p^rt^^fc*<7)^7L^«x5ca:^#m^^5ff 40 

[MM 2 5 ] ffiE««8MKr ttBVttftlt 
[»#*2 6l «ilE««»tt"t-5»«c: % «rtE«-^fflS so 



l 6X112 olcfaeofflSrtR^e^A— /KoSSig^fto 

2 7 ] mtmmwi<omts.^^mm^mt 

0> SB S — st^S it 

ffljp f prtja*^^-/Kofijg*& 0 
[0001] 

[0 00 2] 

[t£*W8tfS] ifi^0OTBB0iB1£Rfc • /hSfboflC 
two*. HIKffi&OiKffiS^ K«IBfl2*s— Ji*»b*fC 

v^o ®KWp F p^@b/c^v ? ^-->'H-*5v^rt>. ^ 

10003] ^o^^-^^v'Sgm Ky/u 

LTV 

[0004] z<Dtctb. &i>!°i&<Dnt!&mfci>mtiz>i? 

I (larg scale integrated circuit) Jffl J $ > &Faffl<D&$l 
[0 00 5] 

[»B#**tt5tt5IIH] Ld»bft*6., 

ten. -r >^-^T(DH@^^j-t-5ii5$ott; (r^-<^ 
Mt=JBS/ieffi) ^^^<^^^ o (5lKa5p p p^SaiS 
«JcrtaRi-5t, HKffliB,a>iBSK±(0«»ii|6|ftJl^ 

[0006] AMtt^ff < nttttftttprttft 



[0 0 0 71 

[ 0 0 0 8 J *mW<Dm 1 <Dl$&ftm*:i?~-ML « 

Mite&s t , Hftiam^ite&s l xmm * ttfc«m 

[0009] rrr% *389Uc*5v*t r«^ajS^K 
te. R^SMntf)***^. ^fc, rs^-rsj t 20 

[0 0 10] c^icj;^ S-T-SPiSiSrrtlRi-^t-t^^ 

[ooi U _bia»i cofflartiK^e^a— /mc*3v^-c. 
£t2S<DSg-ffij»^*-:^ Rftsii^fcs 

tf/^fcttSgn-T trr*fc^Il*5e^IMK*:^EfcW 
[0012] gaj»«<osftiStt^?ijffi u 

[0 0 13] JJcfc, *^0$2^SPp 0 p^v?a-/V 
»* £ /■ £ 5 
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[0 0 14] ^tucj;*). Ei»«±*c*^fflftSr3l«U 

k\c£&mm&<Di&T*&3ik'v%z 0 got, am 

[0 0 15] ±IScD^1^^2cD^D F pF fc 3)K^> ? ^— /U 
[0 0 16] £fc, ±IE<0^ 1 St^® 2 OgflSrtB^e 

e»«, »i^3S«*. mmm&(Dmm*-*imkti:z 0 

[0 0 17] r<Z>^tC4BV>T. mJfS7^7— T/W 

^^v-r. ^b^^^, a[{kr/u^, mitm 

So 

[0 0 18] 89i2l&»te»J§Mas, x^^r^fB^ 

/u»jlB. 7y*«MI, v-T^— hffim. ptf 

E (polytetraf luoroethylene)^^ P P O (poly (pheny 
Ienoxide))»J5&*5<tr/, P P E (polyphenylether)^i 

[0 0 19] *fc % ±IEO«iat/fB2<D»firtjR^i? 
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(5) 
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8 



StX, mMt£&M'<9 > £J£j£X 
[0 0 2 0] ±f50^1&t5S2<D®p 0 prtjg^^ 

**ts: £#xt, ^fro^^»<^D@^jte& 

[0 0 2 1] C<Z)#^tC*5V>T. MiE^fl^T^y:/ 

[0 0 2 2] ±ie(Z>^l&U J ^2(Dg15o D prtjS^v? 
t KMHbtttt A £ if T'*— * h^b^5:^» 

[0 0 2 3] 9tHEEi»«35S-fe ^ * y^mWLs *7 

mxm^fhx^^^ktm^^\ r^uc* % — » 

f&X#, « = * Hticofcasfco 

[0 0 2 4] ±IB<7>»l&t/fB2<D«artjK^^ 

[0 0 2 5] ±&<Dm 1 RUm 2 <D&&ftM*: 30 

[0 0 2 6] £fc. _hlECQ^l^Ut^2(7)aBD P D ^9/^^e^ 
[0 0 2 7] ^^<7>gBpprtK^-^^-^OS 1 40 

m<Dwm'< *-^k* mi% — r trr xmm.mwt 



[0 0 28] wtvlc J: D , &£\z%L&W<D±$zm 1 Offi 

[0029] ±tzm 1 <om&Jjfe\z3s\,^x, ffirias'j^s 

SU<om^jffe^®Jc^^ix^^ v^-ifT<>:g$g$*xT 

[0030] £fc. ±tsmi oSit^rafc^^x. me 

[0 0 3 1] £fc, ±1E*1 <Djgj6*ftfc:l3^T\ gftiB 
Wt*Z>*^— /^T^/^/cJi^X^ fcfT£ £ 

-mzm^^i^x^^mmm^m^mmmt^m, 

f 5: k&X$Z 0 

[0 0 3 2] ftlc, *»«<osp n ort* ; e^-^(o»2 

5 a ^> 5 BfltB^xia^< ?->-m& m^mwtr z> 
HEi/^- >-Jiic:m^a5c p D5rii^-r5xa^, mis 

- V ^ fiOTBSB— EMl^ ^ - > ^ mJfe^-^ if r 
[0 0 3 3] mtCfct). »S*C*JgW<0±|E»2O» 

[0034] JiiE^2toSJig*fe^*5^r, striae— SB 
ostc^^ttr^o, «riE»— iEH^^— ^tt, mite 

vo«i0Sv^s&flt;:fc5£ ^ tic. '>4v>ig»^ 
[0 0 3 5] £fc, ±E«2 0fi[aB*«fe*J:*5V^T v tOfe 

[0 0 3 6] ±IE*12iV»2 0§!jfi*jfe^i3V> 
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[0037] ±lsmiSt5^2o®jit*-fetc^VN-c, Btr 

[0 0 3 8] ±IBjglXr^»2<Z>§!it*«fe^*3V^ 
[0 0 3 9] ±fBmiXt5»2<0«jg*ife^43V^ 

-sp*«riB««te»Sf tcjssi-s t i tn, striae; 
[0040] ±iamixu ? *2o»js**^v^ 

Si. — f ifTi*i-5««U6IWii:#, — * 

[004 1] ±IE*lXU5*2<D§liS*ife^*5V^ 

»0Listix&9 % «riaffi*<offioia»^^--v35Sfflia»ij 

[004 2] 

1(C*3V^T % »artjK"=e^3L— 1 0 1 
fc, E«U** — V m—Wm'<*-^) 102a, 10 
2 b t s « J F-»fi i tt©**» 1 0 3 i , tf T-<— ;* 
h^b45-fyt- l*T (m — <>-r— fcT7) 104i 
Srf ITV>5 0 40 

[00 4 3] lout iffe^ii^ 

IB. fc«v^»7^7-iffilftttttlBioS««««rffiV' 

Sft&liM 1 0 1 i Lt, 
«fttt«HBi<o{ft«««rfflt^»fr. 7o-Mii 
tt«BB*aSJca«-r<5riJcJ:oT, S^l&gfl 1 0 

[0 0 4 4] #J*.tf, 7^7 — t LTT/^;t, 
tPxfi/X (#Jx.tf ^f7oyj (du PontttO^^ so 



10 

TfcR«*<0fiv^«ia»JiS:«fiK-e#5 0 Sit 

[0045] feft&WflB t LTfi, MMfc&ttJB^fl! 
{ktt»IB«rfflv>5CidS"C#*. i»J»tt<oiBv^7K^^ 
8MB, 7*y-/p»ffl, *>T*-bJOTB&fl!v*5r ifc: 

ft. mmjE&<n&\,^ ^mmm. ptfew, ppo 

mm. PPE«MB«r*tf«BB, fcLOS^ftfcolMB* 
«tt*-frfc»IBSrfflv^<&r ifc«fc ««J&SkJ|e>ffijq 

T, f&BtttWJIB^o^^ 7-^-tt«J;<»*$«r 

Ts Hft*tt»IIBi7>f7 — i<o«»gfias:K<i--5r i 

[0046] S8/^-yi02a, 1 0 2b(i, 1^ 
ttlBttatt. &«««r*DXLrt:!J— K7U-A«:fflV^ 

oofltefctttMBtrS'trw ifcj:f?, »}RH4<Dfpi±^0 
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fc, wttbCDgaj®/^^ — VI 0 2 a , 102bt4^®tC 

^d5-C#5o £/c, i»^-yi0 2a, 1 
0 2b (Otate&I 10U 0>»*B5«r&flrt-5 - t 

»T©Rwe«:, «s&ji (01-0(131) cornm 

fflfirtB*^*— ^(D**ffilcBUL 

feEB^^— V«C»48s* Taj SrttLT rEB'** — > 
102aJ £P*tf, ^n D DF^^^^-/UP»S{ca^^H/c 
BBaC* — V|Ct*S4: Tbj $r#LT — ^1 

0 2 b j 3U4 r^E*!^ — :xi O 2 b J hVf-J&o '& 

[0 0 4 7] ^8*10 3i:Lm 0tj^ill h^Vv* 
I C(integrated circuit), LS I&^O****: 

JBvm:, ****^Sr % fcL<tt. ¥i*flE*^i:EB'< 
^102 a> 1 0 2 b^>Sttffi0^ft< t fc— SB£r 
»JfcLtt>6K Hl^-yi0 2a, 102bif 

o 3 iosasicwu Mtf^yy^;/^^ 

A (AC F) *5ffiV>e>tl-5o /^105W 
ltg«lTtJ:^o i^ffeillOliaoT 

*ig#i o 3«r*fta»e>swrrsr tas-r#5fc«> x a 

[0 0 4 8] >T y t- f 7 1 0 4 SrMt 5 /t feO f7 
* htt, g#5Jf OffiB'** — VI 0 2a £I«ft>* 

^iwreoS'&tt-efcs. --#v» 

BK4M^B^%ff4b&ttB £ 
«*fctt^y^^ttW«ttds»iv>^j?)#* uv\ Site* 

ctms. mmmmmt urn, «x.rf, 

^»B, 7*y-^»B*^:l4^T*- h»B«rfflv^ 
#£L^ 0 3Wfcteo»Bfc/H^5::*tf-OS 

5o 



[0 0 4 9] *mi&<DMmz&^XtZ, 
0 2a, 102b <E>S/f *r«l m 1 OgiO±T*|63) 
tC*>l^T* ^ \*T 1 0 4<Dji5£l4, tS*10 3 

&mmiStltz.mk'<*--^\ 0 2a <D^g*®^<b**# 

103 <o±m £ twesi (if ^ l < i o 3 <nm 

i:5tr&jLria©$n^^>^-f r i o 4) 

10 10 3 i:±faii5$cD§i^$:S§^-t-^^^^^H/V wl 
ia®^^rS]^*5^T^-t-5BS^^ — VI 0 2 a, 1 

0 2 a|$:-o^ V-*— ^r^H^^H"* 

< > f^ffi/H^* — v 10 2b £^££-t!:TlI^<D^ v 
>— trr l o 4T-S^-T^r <tKJ; 9, _LlEi«S0>H« 

— VI 0 2 bti^/^-yi 0 2a fcfT 

10 4 -o««»fc«a*1-s r £ -o, -Y v:J — eri04 

^TttrtSraBB'^ — vi 0 2 b£lJI*:#J£fSUT 
20 ±i5<Oifcl4, rtaffiB'** — V 1 0 2 bflSfc 

[0050] fcjs, *3U6<o*ffi-Cf4. »SrtB^^a 
— /uoHSB«>iBB/^^-- v 10 2a 3dSB5KMUKBI^a 

TJ4iffi»^^ — vd5BmbT*5 6>r, S«i»»B^i:o 

t4. Affem^^ M vi 0 2 b^iioi^uc 

30 B«f4KS*tt6fcO-t?tt*v^ 0 rtttEB-** — V 

10 2 b^«*B#fti-5»#tctt, 

waajR^^— vi o 2 brat>>f \?t 1 0 4-c»jk 

ctp^, V^^^>^igKJgi5a 0 D-C^?^*^#:l 0 3(C(S^>n 

C R ( i nductance , res i stance , capac i tance) <D y ~7 
£flpp, S AW (surface acoustic wave) 7 4^2^ 

V) §-efcot^6v\ 

[oosi] (nm<DMm 2 ) mmoj&m 2 hi 

«©«1B 1 TRW Lfcttfi^«tfc5, 0 2A-(gi2 
Gf4. mM<DBM2\ctertzn&foj&^iS^—;\'(omm: 

[00 5 2] *i*ia 2 AtdTfrf J: 9 f-. BStt&BB 2 0 

1 ^Mt§o saiasw 201 <ofpj«*jS(o-«ttK 

T^t*5f9-Cfc5o ttfirtB^e^a— yM4S«*tt«:L 
T*5 19 , m^a^ 20U LTf4. JftBttWB^, 7 

so 5„ ^#co#^*4, *«J^7^9-ilft»tt»B«:a^ 



* 
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U «»t5:i:i:J:ot, httaJftttttttlBa 

§6o m^nmm 2 0 1 r±, mt^mskTommzmm 
— *o 206 &Mf&-rz>o mn&mm 201 ic^-rs 

fcrr2 0 6ii % «f— jpx^Ky/v-aix. 

LftV^i&H*LV\, if-^XOS^, 
S^l/-f-^YAGl — If—, x^i/vU- if— 

»t«v>sct^-et5„ *fc, Ky/w^px, 20 

[0053] ^^13 2 b jc^-r J: 5 tr r 2 0 6 ^ tf 

T-<— h 2 0 4 £r3fc*-T £ e tr T^<— * h204 co^g 

[0 0 54] #^1^2 C\C7jk~t J; 5 ic, 3r-^ 9720 7 
-htCiEIg^* — >2 0 2 a , 20 2 b^Mt5o 30 
— y2 0 2 a, 2 0 2 bfi, x^y^y^ 

'<? — ><DMJ&fe&W®X*$ Z>o =*-v y T 2 0 7 £ It 
fct, PET (/f yxf i/yfi/7^l/-h) ^PPS 

6 0 ^tyr2 0 7^^6^iia^ ^ 

2 02 a, 2 0 2 b^9gV^tgt/£«5 0 *fc,gg 
»/^-y2 0 2 a, 2 0 2 b^fi^u^<-r5/c46 40 
C Sfii/^-y2 0 2 a, 20 2 b^t 9 720 7 

0 2a, 2 0 2 b £®^tffil§JI 20U 3H&gfc:b-£ 

V2 0 2 a, 202b &m%Lt&fcJ§ 2 0 1 fdfc^-T £ r 

[0 0 5 5] i2Di:^ti *0JE&, ^rty72 

0 7 «r*Mi-* r £ X\ tt«U61KJ| 2 0 1 (Dig^m^M 
S^-y2 0 2 a, 20 2 b^fi¥L, ^H5o so 
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^*gf£g 2 0 1 to^fttttlg^MtSlS^T 

&s 2 o i&f£mt<D#:i&-emM'<*— >2 o 2 a, 2 

0 2 b^^-r6^<b^nT^ar^^ 0 gBiH^ — V20 
2b^Mf§rit% tfT^— * h 2 0 4<om^<Dm 

7&<D{£-y->r xitzmn-r 5 r 4 ^ pt«b ^ 4 5. 

[0 0 5 6] ±fB<OX;g£»f LT, 0 2 Eld^-TJ: 5 
IC, 3r-r y T 2 0 7±ldElft^* — V2 0 2 a £rfl2f£L 
fcSWSrfc 9 1 oMf5 fl ^IT, EH'** — ^20 
2 a ^»ft:2 0 3 0 mm^mt LT 

sa^^^— ^2 o 2 a tc^ y — A^ffl^^'Jb, m 

^y-A^ffl^^r, ac f x mm&mmm m 
m. m-'<7i?tJ*&&t£¥$:%mfc& 

o 3^H^-r^r fcfcpflB-cfcSo ^l:, /W2 0 

^^2 0 3 <hEH^^ — V2 0 2 a ^CD^JCitJii 

x^-e^#^2 o 3 *mMMMM 201 ^SRf^BS 

(C, ^^2 0 3 tmm'<* — >2 0 2 a £ OWKRtH 

[0 0 5 7] -^cofg, 13 2 Fi-^i-J: 9^. IBiS^^ — 

>20 2 a, 2 0 2 b ^^J5JcL^0 2D<7)®^^2 

0 1, m 2 b t mm<Dm$s.mmm 2 o i % R^m»2 
0 3 ^r^bfcia^^— >2 02a *mz-z>m2 

y 72 0 7 £:<&^:bi*: lTlia5o 
[0 0 5 8] wH^T^DIE • JjPj?M~<5 ^^l^iot, 13 2 
GJC^i-J: Sa^<^ — ^2 0 2 a. 2 0 2 b, ¥ 

m& 203 ^mMMmm 201 tcs^-r ^ - t a*-e# 
a> wtsr^aot, ^iti 2 0 1 

SMiteigiS 2 0 1 S:»*tf # 5 0 *DJRW:. «H»{btt»JIB 

dSffl{bi-s?aftK±oia*-ct?5. rcoxmiciox, 

Ei/^-y2 0 2 a, 2 0 2 b^^2 0 3il^ 

jffegrS2 0 1 b&iwm\z&mz»nt-tz 9 mm 

10 0 g/mm 2 — 2 kg/mm 2 OjE^^PJEi" 5 r <fc o 

a*T£5 0 S^^i 2 0 1 «r«ffcS ^P7 
2 0 7^0*5^ ^riCj:o-C, Si/^-y20 2 b 
^^«^2 0 3^ftill2 0 l^lCrtK^^fc, * 
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1005 9] Jii5<D0 2FU::l3^-C, 2 #OQ;iai!&#JI 
2 0 1 (Dp *>T«l<0«ftl&*JI 2 0 1©f$ll 
2 0 3#3II£S;h,fcEiR'<* — ^2 0 2 a^UgS^b 
¥3J<fc 2 0 3 tf>±S£ X<D?m U < te^ffc 2 0 

3<off£) £>)/h£v\> rftlc 0 , f h 2 0 

[0 0 6 0] #*5, *2Btt<0«ffifc:|8V*-Ctf:, 
->202 a, 2 0 2 bOM^tU^fe^i 

[oo6i] mnnmrn 3 ) mm<omm 3 nan 

fct, ^ffi0^ffi3^^tt^aD D p^^v ? ^-/^SitX 

mm 2 1 H-**<oii*tt, nm<Dj&m 2 1 f^«<D«^ 
[0062] 03 Afc^i-^ 0 \z % m^K&mm 3 0 1 m 

1*, 13 2 A^^C0tfT3 0 6tC^Dx.T. ¥^£f££ftj^ 20 
-r5*:£><^?L3 0 8&&>bfr££>mf££iiZ> 0 mH3 
08$:MLTfe<^tiaO, ***3 0 3t«*» 
JUI3 0 llcrtMH~5Rilc« ^7306 (Ofilf I 

[0 0 6 3] ^(Ci 3 B l^-T <fc 5 f7306Cf 

t^<— * h 3 0 4 

[0 0 64] i3A, §3BOIgi:?ftLT, 13 3 C 

[c^-r<fc?f-> ^ty73 0 7±i:£i/^-y3 0 2 

a«r«J«U E»^^ — >3 0 2 aJitC. ^3 0 3 
^r^-r^o Hg^&itTIi, AC F % NCF 30 

(non-conductive particle- film) \Z £ %>^i£<D{til\Z^ 

©m^«^j3 05^ itii, #jx.tf, m 

teJB"C#3 0 £fc, *>kd»£«>E*l>"** — V3 0 2 a , 

tt&ft±*-li:T:*5^Tfcftl\, **5, ^Wto.3 0 3 £K 
>3 0 2 a b<D?$\cm±m%&&Al,Ti>J: 

«r«*Uft»Jl 3 0 1 Idtl^-rSEHc, ¥3M£3 0 3 ^SE 40 

jR/^-^3 0 2 a t<Dmzmm&-v$z>^£&V5±'f 

zzt&-e£Zo mitmrntisTte, i*o7yy^f 

[0 0 6 5] »:«c0 3Dtc^-rj:p^ x SWCfMtL*:* 
SfiL'<* — >3 0 2 b£{jg;i, ¥W»3 0 3'fc4ft&i-£ 
ffil^HP ^itfc^r-V U7307h 13 3 B Om^ij&li 

^3 0 3^iUcE®/^^y3 0 so 



2 a ^Ii5i3CO^rt !i730 7 ££{fcB^*>i*:L 

xmtoZo ::t», museum 3 0 1 cdj¥ $ 12, 

3 0 3&mm£ntc®M'<*—^3 0 2 a<nn&m*b 

3 0 3 0±® * T'CDOt L < 3 0 

[0 0 6 6] mm&. jJtlJEU 0 3 EICtjvT* ? 
^^3 0 2 a, 3 0 2 b, ¥^3 0 3^168 
M3 0 llzm&-tZ> 0 C©J:5 4iRtt, m^f&Htff 3 

0 l o»*^W*3 0 3coS5^<t DSv^Tfeot 

ES/^->3 0 2 b|:ix.5^-ty73 0 7^ 

wm^ic^ot, esttefM 3 o i *<Dt&m 

{k«£mm%fflk£*£* W3 0 3 , er^-* h 3 0 

4 dSfflK*ix^:«ttoa^j»SS 3 0 1 ^«ric"C# £0 

9o :©Iil:iot, Ei/^-y3 0 2 a f 30 2 
b t ^agfls 3 0 3 £ fcf T-<— * h 3 0 4 £«SC|&BUi 3 

0 1 ±&mMmzimt£&m~rz> 0 mmczox 

«HKfttt«IBSr«{k**-5B*c: % »lWf>l 0 0g/ 
mm 2 - 2 kg/mm 2 COJE^! "C^DEE-f" 6 r £ {C £ o T , Si«S>ft 

M3 o 5hmmcmt£itz>^t&xzz> 0 m^mt^ 

ftKiriaot, *MM*3 0 3'*)ffc: 

KCli^-C^^ ^rO^. — >3 0 2 billco 

^r-r y T 3 0 7 $r^J8i LTRit5„ 
[0 0 6 7] »:l>-C\ 13 3 FtC^-f"^ 0 3E(Da 

ftifess 301, i3 2 b £ mmcomconm&mm 3 o 

1 , RTfm&s<? — > 3 0 2 a Sr{lx.^^r^ U73 0 7 

[0068] s^m, 13 3 e tmm\cmm&mm3 o 1 

^r^b^iir^o ^O^. ^lO^ty7307^^ 
5:^aoT, Ei/^^y3 0 2 a, 3 0 2 b^ 
^3 0 3^: tf7^-^ h 3 0 4 3 0 1 

ft M ft jR ^ titz&& ft iK* ^ — /M^#t-r 5 o 

[oo6 9] (^$so^ffi4) mmmm4\^ &&ftm 

[0 0 7 0] H4^*5V^T, a5 D D nftiS^^^-/Hi, S 

«6«i4 0i, KI9/<^-v (M— BBj»^^-v) 4 

0 2 a. 4 0 2 b, m^Stfn^ ltO¥«ft:4 0 3, 

r-<— * h^bfts^ v^-— trr — trr) 

4 0 4, at^a^SBia ^ L-C<&@lfr»fi, 406^lt 



(10) 



&m 2002-2900 



17 

[00 7 1] *HJ6^ffi*C*5V>-Cli, 0 6 

^a^jffe»« 4 0 1 l£rt»£*L-CV>5o SKSJiPd 4 0 6 

[00 7 2] teJ&gfliS 40 6i: LTte, . LCR 

#^5/^ffl$fi. SAW7>f;u^, £>6VMi^>-^<D 
S5fa^^5^i:^T^5o Ei/^-y4 0 2 a, 4 
02bt [HlKaJS 4 0 6 <b Osteite, *ffl4 0 7 -^ajj 

«tt»»»jdsfflv>p>tts 0 e^gi4o i (a 10 

oT[H]&gfl«S 4 0 6 «r*MK*>&XBr*-S - £ 5*: 
fc. tfflft«i4 0l(Ott»i:U 1 7>f7-ilfeitt 

[0 0 7 3] ^Jfeil4 0 1«J^*i 

f£4 0 3 £@*gfflS£,4 0 6 ££Ei^* — >4 0 2 a, 
40 2b(^ai^ (J?^^) lC*J-ftLTEMLTV^ 

[0 0 7 4] **ffiK:«mLfcE*'<* — >-4 0 

2 a _Ll£, ¥zftfr4 0 3 &|°Il£ffiiSi4 0 6j&S*36-*JxT 

¥i*4 0 3 li/<y/4 o 5 $:MUtIg^ti 
TV^o Ih1K»p 3 d4 0 6tt*H4 0 7«rJfl^-C*Se£;K 
Tl^So 5^**4 0 3XU { |HlK«fit4 0 6 0|tSS»Ctt % 

45-< yt- 7 4 0 4 ti«8«t5 i t J; ?) , ft 
*BB***C % ¥*#4 0 3^EIKtsa4 0 6£ii5$gS(c 
H£~C$£. 30 
[00 7 5] *3ll(SOJg(8JC*5V^-CW:, EflU** — ^4 
0 2 a, 4 0 2 b(D|»Ji#ft (13 4 tD*&SOJhT;frft) 
|C*5V^T, V*— tfT 4 0 4 0>iR£tt, ^^il 4 
0 1 * 4 0 3 ^IhUMBiS 4 0 6^HX$tU^K 

i^-^4 0 2 a (OlSi^f>K¥«#4 0 3 ^^IhI 

4 0 3^>K@Kffi&4 0 6<Z)JP£) J;D/h$v\, Wc. 

tt#|pJlC*3l^T\ S«t6»S4 0 1 tfJeD¥3M*4 0 3^> 
le]KaJp a p4 0 6d5fi«)5«SHfcS«i-6ffiH«ri6«>S^ 
yt-1^74 0 4 (BP*>, H4^«ffi<D«^|R]^^3V^ 40 

K*»*4 0 3 -^KlElKflSiBi 4 0 6 i^LTEi 
Ztl1t<<>1—\f7A 0 4) 3&* % K'*Wflf4 0 3^KIhI 
K»£i4 0 6fc±|B^i«*oB8«S:»JSi-5r t3fts»* 
Lt\, WflB«)i*SlJ-fev>r»|pit-«Ej»^^ — ^4 0 
2 a, 4 0 2 a(HS:-oO-<^— brr"CBff»««i-S 

Wtli4<, MNf£Mk'<9 — >4 0 2 b*^aES*-ca 
&<tm v*-— irr 4 o 4-cggt6wtia 9, ±ieo 

E»'<* — ^4 0 2 b £E»'** — ^4 0 2 a £ <Df% 

Sr. tt< ttRfcSJiKfcartttEil*'** — >4 0 2 so 
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b, 4 o 2 bf^fc-f t^T4 o 4^e^ftic:^j&-t- 
6 r £ t\ j \z? 4 o 4<o&z<Dm&\^tt-tz>t£ 

y402b^2§Mttfc^ ^yf-1^74 0 4(O 

iK£0K«tc*H-«Jttt:. rt»«ffl*/<*— ^4 0 2 b » 

[0 0 7 6] Jfc*J, #^ft0>*«lC*5V*TW:* -J3<om 
mz.KttiV1t&ms<* — ^4 0 2 a K<Z>^¥»<£RU<[eJ 

KfflfiSr*36Ufc«Sr^L^dS, Wffi<0E»'<* — > 4 

0 2 al^gttt)6v\ 

[0077] (mm<oi&m 5 ) mm<Dmm 5 f*. sfa^ 
[oo7 8] bsj^i^t* narti^ya-zutt, « 

0 2 a. ©^^1X^)^5 0 3, fT^— * h 

*»bft«>f>"^— trr a->fyt-^7) 5 0 4. m 

^»a^Lt©lHlB«fi5 0 6, 2fct/EIMR5 0 8*:*'- 
LTV^o ¥3lffc5 0 3tt^^5 0 5(CJ: 9. 
fi, 5 0 6l*¥ffi5 0 7 l£ J; <t*L«X* ESA^-y5 
0 2a tSBRSfi/C^So 

[00 7 9] *SBft<D«ffi^*3V^T tt, EH« 5 0 8 Sr ■ 

msit&mm 50 l^m^frmtiLtmrnztix^Zo e& 

£71- hTy^lfi, TAL I VHJ (teTm.&MM 
(*) «rfflv^Sri:^ST#5. E»«5 0 8 

11, ^t>2S^_bOiaj»^^-V (*-E»^^^ 

— V) 5 0 2 b^ giteZ>J§<Dm— — > 5 0 2 
bBBSr»«i-5^^— /W5 0 9 tSr^r-rSo *'V— 

jffei^S5 0 1 £;frL-C, »-B»^^-^5 0 2 a b& 
MfcS 0 8 0**SO»Zliaj|»-/<^ — >-5 0 2 bi^^ 

5 0 2 a <D*ffilC*3H*:XtJ«lHl»»aSr3iagi-5r t 

[0 0 8 0] *JHfio»JB^^3V^rft, Ei»«5 

0 8 <Dp]® «rft«CMUKH 5 0 1 Tgio/c^J^^ Lrtu&s, 

[0081] *ll^ficD^ffi^cjov^-c^i, ^/u— * 

-^5 0 9£flH^Ei8l«5 0 8trtllfc«t*tfc 
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[0082] (mm<omm 6 ) nm<omm e s s k 

[0083] me a, I6B, @6 cic^-rxmte. @ 

2 A, @2B, 0 2E^^rtt^Hf^filOX^-efo^ o ® 
6 A\C7jk-t X 9 IMtei^I 6 0 1 ICtTT6 0 6 

^L, i6B (c^ti pic, trr 6 0 6 id trr^— h 

6 0 4^St6 o I^ir^lufj:, m^i^^ 6 0 1 

(^ ^r-^y 76 0 7 ±Kmf8L\^td£M'<* — > (S£-E 
— » 6 0 2 a!:, /<y/6 0 5^t^* 
6 0 3£H^-r6o 

[0 0 8 4] JEM, rtte>^tiSU(-, 13 6 Die 0 
tc, 0g§aJp o p 6 0 8 S:^ y — A^pa 6 0 9 Sr/flt vcSSSS 
LfcE*^*- V (»— — ^) 6 0 2 a $r{®x 
5^rty760 7, «*®tf>ESH* — >- (Sg=Ei»'< 

6 o 2 b ^rlif)$rgigct5^;v-^-/v6 l 

liWU ¥**6 0 3&tflEl&Sa5p p p6 0 8&rt»-r 
Sfc*offi:fL6 1 2£7g&LfcBBj»;R6 l 0\ 
«6 1 O0&7L6--1 2«rffla«)Sfc«>0*Wbttffi^«iBC 
KINK'S 1 4 ««UftttttK6 14UT 

d p p6 0 8£rH3£Lfcffi#SU«* — ^6 0 2 a $rlx6^rt 
!)7607t, 16B OttXffifMI 60U X m^Ci^Jft 
tt» 614^ WMfa 610t 0 6 B (Omfxt&Um 6 
0U, *»*6 0 3&jiaSLfcRjfiU** — ^6 0 2 a 
fefll*.&BI6 C<0**r y 76 0 7 <£©&;bii:LT 

■ffiSS<b*ttS. W*ICJK— EH'** — >-6 0 2 a 
E*8'** — V6 0 2 b^f7^-^ h 6 0 4-Cmm^)K 

$n^ 0 ::t\ i 6 d (c/t ^ 2 ft ^it^t 1 6 

0 1 <D o ^±{RiJom^*6^S 6 0 1 IUSggflo D p 
6 0 8^i^$«t 0/h*V\ H|6DC0T{R']^m^ite 

[0 0 8 5] *OS, MWtJT6 0 7^|L 

(BtfcEI/^-^6 0 2 a±Jd^W*&r/lelBaa«r 

^^lcaufc^p a Dl^iK^^^-^$:g^"C#'5o * 
fc, AMttOiKv^A'— *— ywe l l &#JJB LTStfp p prt 

[0086] (xikojmr 7 ) mm<Dmm 7 m&ft 

iK^e^^-z^tMifi-r^*^— «^*>S D H7A-H 



JSo^«Si-6 3IJS<D^fg l 6 

[008 7] 7 AlC*1-Jt 7 ttftffeftJf 7 0 

i fefeaw-'s. m^ife&Ji 7 o i <o^m^m<o-mn^x 

T<Dk&QX2bZ> 0 ttSrtK^^a— /HiSfi^^^r L 
T*5 0 . m^lfe&S 7 o l £ LT li, lft»tt»ffl-$\ 7 

^Tt>fi>\ ««*68dB7 0 1 telJl&fc!) 5 00|im 

^TIi2 0 0/imOC/-h^V^ 0 Jfctc:, 4R*ft<&«« 
if6g:i7 0 1lCK'77 0 8^Mt5o tTT7 0 8coiE 
«tt 1 mmJ^T^S^ "Cfc 0 , m^lif&^Ji 7 0 1 0>J5* 

W&2 0 0 urn t Ltc 0 
[0 0 8 8] ifclcB 7 B IC^f £ 9 (C, \fT7 0S\Z\f 
20 T^<— * h 7 0 4 

[0089] m^rn 7 c ic^-r x 5 *c ^^7709 

±K1EIIU<*— >7 0 2 b $r^pX-t"^o ®7B(Dm^jf6 
ft! 7 0 1 OWffilc, — V7 0 2 b Sr^fSLfc 

[0 0 9 0] i7DlOTtJ;9l^ ^Dfft, ^ty77 

»«ufc««tt*«-7 0 1 £f£®{-c#5o ccox^-e, * 

IE^/n^ — >-7 0 2 b &fgSil6SJi 7 0 1 JCffi^-r^C 

irj&s-e*, tr r-<— ^ h 7 0 4-c^soiaj®/^^— >7 
30 o 2 b«l^««attsn5. trr-<— ^F7 04o« 

(-gE^^~^7 0 2 b £#rpl£-£TffiJir£w £-t\ 
f T-<— ^ h 7 0 4d5BHlL4V^ffi-CSftlftaHi7 0 
i4:Bi?)a5wi:ds*rS5 0 SiS/^-y7 0 2 b^ 

IMffiil 7 0 i.^±t«ftt4v^#-c 
ffiw±-c«Ybi*mart (^HiSo^^^*5v>r^, 1 8 

0<Cx5#) t>b<li. Wba«KT«:«*-*-5 0 
^-y7 02 bWt5:iT, tfT-<— ^h7 0 

[0 0 9 1] ±!EOXm£»TLT. B7 Ei^-TJ: 5 
^tyT7 0 9ll:geg/^-y7 0 2 a»L 
fc^«*^r2of^®[-r5o tit, frtott<0&Mks<* — ^ 
7 0 2 a ±(d. 7 0 3, [hISS^p?, 7 0 6 $r^^ 

nn^i-6o (HiKajp p p 706 (onm^mt ttwt, eh 

/^-y 7 0 2 a l:^ y - 7 0 7 WlU MB 

so *&i:UTIi, ACF, NCF X N C P (non-conduct iv 
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e particle paste), X* y P'Ozftrm 

^fc7y jy^y^i^ R-CSP(Real-Chip-Siz 
e-Package)U:J;£*fflll^£:;B^<5;: k&X$Z> 0 

momm-vftx* y v^^i o 5*jbvvcv**. ft 

4*9M*7 0 3 iEI*'<* — V7 0 2 a ^<D(ffl»C»Jh 
18117 l O^Atttiv^ #ifc»ffi7 l Ocd&AK 

.tot, ^60XS-C^^7 0 Z^ttM&Mmi 0 Ifc 
SBW*I»U:, ¥9Mfc7 0 3 £E*!^*-^7 0 2 a t 

»tJi§7 1 0&m\<^Z>ZbX\ ¥m#7 0 3 0>tt»8fclb, 
flWttlftJiiWM»-CSS. ¥»*7 0 3 tSK»S7 0 
6*»ftSfi|SWC0iaj|»/^ — >-7 0 2 a(C^"T5r ^ 

7 0 3 £ ITR-C S P SrJBl^fcifr&fi, *»#7 0 3 

£is]BAs£7 o 6 ticm-<Dmm-7v-z*&m\r^z>^k 

1^ CEig/^-y 7 0 2 a l^©H8d5S§ i: 

ft So 20 

[0 0 9 2] -t<DSL i7BOIg^ftr, bf 

T-<-^ f 7 0 4^3SE*Sttfc«*«»Jl 7 0 1 Sr^tiS 

t- 2 #cfftK-rso «-ma*e»Ji 7 o i niKWia 7 0 

•*Z>o tit, 0 7 FK^-r*5K, J:d>&Mlc, 

gPD D a 7 0 6 «r*KbfcEI*'** — W 0 2 a £ fit X. 5 IS 

^*fe/fi« 70U, HMUft: 7 0 3 UfcES^*- 30 

y7 0 2 aS:It?.i7EO^tyT7 09^ £:{£fi 

n&rnm 7 o i <o o *>mi>±<om l ^mmm 7 o 1 <om^ 

fi. 0&S5£p7 0 6<Z>ii5£ <fc 9'h£V\> I3 7FCO 

*kt>Tom«j»i»Ji7 0 1 <Dmzi*. *f*7 0 3^ 

[0 0 9 3] #0I£ • Mf^^iiaoT, ¥*#7 0 
3 , IhIK95p r p 7 0 6 S:liate»S 7 0 1 fcffltti-* £ £ 
a 5 T*#, m^lfeg:Jl7 0 1 ^-Wc«-C#5„ HJgcD 
7£ffi6 gaig|;& 6 1 0{c^7L6 1 2 LT 40 

^off^, Wtsctiaot, ^J6&i7oi« 

fb^^rSo WfcS-frfcft, ^rtyr 7 0 9£E,9ife5;i 
^laot, SMBfcEiR'** — >7 0 2 a SrWU 
SE8^-y7 0 2 b^ *»*7 0 3 ^ BRKA7 
0 6£«:rtjKU EH'** — >7 0 2 bt£<fco-C, -Y > 

[0 0 9 4] ^(Dt, ^®(OSa«l^^ — V7 0 2 a± so 
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fc^ L fc SB d°d JK* i? ~ — b 1% 5 . 
[00 9 5] (HJfi^lB 8 ) £ffi0>7gflg 8 li, gfl&fi 

Jg«l-7i:PI«<Dlriit?*ot, HI— 0>ffitt&lcJ: 9 

[0 0 9 6] H8^*5V^T, /Hi, fit 

*Ufel*»8 0 1 , Ei»'** — ^8 02a, 802b. S 
fSfifc VX(0^m»S 0 3. tfT^<— * hj&>feft5>< 
yt-lf7 8 0 4, &t^«^gPp p p^ LTCDtElKlfPD 3 p8 0 
6«r*TLT^5 0 *N»*fr8 0 3tt^<^8 0 5«c<fc 9, 
[H]^aSD D p 8 0 6 fi^H 8 0 7 9 ^n^tt. g^^>°^ 
0 2 a t««S*LTV^5 0 ^^c, ^£#8 0 3t 
— >8 0 2 a ^^g^Sr#fihmJ3§8 0 8T§ 

[0 0 9 7] *IS^60M?llBK:*5V^TIi, ^*fc8 0 3, 
(ElKgPp 0 p8 0 6dS««l|&fM8 0 1 ^CF^^g!$i^TV^S e 
*W»8 0 3RX/mf6»&B0 6 ^^UTV^6m^jte& 

St. -Y^— trr 8 0 4 iftL"CV>Sft*l6»«i:^ 

T\ ^#8 0 3, IaIK»p?,8 0*6, Rt^rt»E*^^ 
-V8 0 2 b ^m^lfei^® 801 rt^ffitOffiBK^J* 
5 0 f^aSEi^^^ — >-8 0 2 b^7>- K 

rt*-C*SS*a**:fcfcft!K J: 0B^Sfta5p p p^^ 

[0098] mm<omi& 9 ) mm^mm 9 fi N asan 
^tc^Jt5^p a prtic^^^--/i-co^T®jaxrfc'5 0 mmz 

»(Bi-8i:B*oi«-CJ>oT, Rl— o«ac»lcJ: 19 
[0 0 9 9] H9tc^oV^T, WfirtiK^ei^a— /Hi, m 

^Ife^® 9 0 1, — >9 02a, 9 0 2 b, I 

Wpitt^«#9 0 3, -fyf-^7 9 0 4, ^ 
t^flt^Wai: LTC0(h1K^p d p 9 0 6 SrWLTV^o ^» 
*9 0 3&/<>y 9 0 5{CJ; t)P*9^E^^^ — ^9 0 2 
b<t. ^fc, [HlKa5p 0 o9 0 6li¥ffl9 0 7{C& 9Ei»^ 
^->9 0 2 a £gjK£*VCV^ 0 
[0 1 0 0] *mffi<OBmz&\,^X\Z. ^*^9 0 3Sr 
H^LTV>SE»^^-^i, «^*6SS9 0 icortgtf 
tc^fiK^tt^rtaJEH^^ — V9 0 2 b-C£>5 e lelKSiJ 
£90 6 trtfflEiSI^^ — V9 0 2 bC^gt^r^^ 
^Iffi-Cfe^o ¥*i*9 0 3RXf\B\&&&9 0 6 0«t pft 
m^iPp^rtSPEi®^^ — >9 0 2 btCt^-T^r t 
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[oioi] *nm<DMm<D x ? pwbM'**—^ 
902 bizm*u&*nm-tztzit>{z^ mutt, mm 

<Dmm 2 iZTjk Lfc©ig;£f& (i2A-@2G) lc*5^ 
Tv ia2G-C#fcgBp 0 D rt^v?ci-«-yKOT®»C. 02 B 
(C^LTtm^J&ffJf 2 0 0 2 CIC^ Lfcffig^* 

-^^Lfc^r-^y T2 0 7^^a®i"ix^J;W\ 
[0 10 2] SW^R*^* 

S2E^LfcllS#:<Dft^t)f^V^rlliS^ffi 
<Dft:b ^(Cffl fXmMOJ&IR 3 ^^OX^^ST. fit 

[0103] inmomm i o) nmnrnm ion a 

[0104] 010 i£*5^T. »flrt**^a-;Hi % 

s«ifittue looi, sau^*— v (»— — 

V) 1002a. 1002b, ®^gBi§n t LTCO^fr 

1003. -fyt-fr (m — cyf- trr) 100 

4, LT(Z>IsIBr»iai 0 0 6, RV, lEi&ffi 

1 0 0 8£*rLTl>£ 0 RitSMRl 0 0 81*, tt> 

2«tt_boia»^^— >- (^-ga»^^-v) 1002 
ct. m*z>m<DmrMm'<*— >i 0 0 2 cntni 
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